Hypercalcemic effect of catecholamines and its prevention by thyrocalcitonin.
Earlier work by others has shown that the catecholamines, epinephrine and isoproterenol, can raise blood calcium levels in parathyroidectomized but not intact rats, and can restrict the hypocalcemic effect of injected thyrocalcitonin (TCT). The present findings support this earlier work, further showing that such catecholamines can produce hypercalcemia in rats after removal of the thyroid gland by acute thyroparathyroidectomy (TPTX) and indicating that these drugs may raise blood calcium by mobilizing calcium from bone. Rats were fasted overnight, subjected to TPTX and concurrently injected with adrenergic agonist or antagonist drugs alone or in combination. Epinephrine, isoproterenol, and the beta-2 adrenergic agonist, salbutamol, in doses greater than or equal to 1 mg/kg raised blood calcium from low normal levels (approximately 9-10 mg/100 ml) by 1.5 to 2 mg/100 ml (p less than 0.01). Hypercalcemia was apparent by 1 hour after injection and lasted for 1-4 hours. The extent of Ca elevation was dose-related. Pretreatment of rats with the alpha-adrenergic antagonist, phenoxybenzamine, enhanced the effect of epinephrine while pretreatment with the beta-antagonist, propranolol, reduced the effect of isoproterenol. The more selective beta-2 antagonist, butoxamine, but not the beta-1 antagonist, practolol, also reduced the hypercalcemic effect of isoproterenol in TPTX rats. These results suggest that catecholamine-induced hypercalcemia in TPTX rats is mediated by beta-2 adrenergic receptors. Related studies using rats prelabeled with 45Ca further suggest that the catecholamines, like parathyroid hormone, may act to raise blood calcium by mobilizing calcium from bone. The fact that these catecholamines could induce marked hypercalcemia in acutely TPTX rats but not in intact rats indicated that endogenous TCT protects the thyroid intact rat against hypercalcemia. The present findings support this idea in showing that isoproterenol and salbutamol raised levels of immunoreactive rat TCT in both thyroid venous and peripheral blood. Catecholamines apparently can promote TCT secretion, either directly or by a small transient increase in blood calcium. This, in turem, acts to combat hypercalcemia in thhroid-intact rats.